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- The MAILING DATE of this communication appears on the cover sheet with the corresp ndence address - 
Period f r Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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1)D Responsive to communication(s) filed on . 

2a)Q_ Thjs actipnjs FINAL, 2b)E3 Ttli? : action js nqrvfinal, „ _ , _ , t _ _ , 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) [3 Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-15 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 
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3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yu et 
al. (US 6,004,883) in view of Hopper et al. (US 6,030,901) and Avanzino et al. (US 
5,691,238) 

Yu teaches a method of forming an aperture through a dielectric layer. The 
method comprises: 

"... there is first provided a substrate within a microelectronic fabrication" 
(column 4, lines 15-16 and column 6, lines 49-53); 

"There is then formed upon the substrate a patterned first dielectric layer which 
defines a via accessing a contact region" (column 4, lines 16-19), which reads on, 
forming upon the substrate a patterned first dielectric layer formed of a first dielectric 
material, the patterned first dielectric layer defining a via; 

"The patterned first dielectric is then formed from a first dielectric material 
and "There is then formed upon the patterned first dielectric layer a blanket second 
dielectric layer, where the blanket second dielectric layer completely covers the 
patterned first dielectric layer and fills the via" (column 4, lines 20-26), which reads on, 
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forming upon the patterned first dielectric layer and filling the via a blanket second 
dielectric material; 

"The blanket second dielectric layer is formed of a second dielectric material . . ." 
"There is then formed upon the blanket second dielectric layer a blanket hard mask 
layer, where the blanket is formed from a hard mask material . . ." and "There is then 
formed upon the blanket hard mask layer a patterned photoresist layer, where the 
patterned photoresist layer leaves exposed a portion of the blanket hard mask layer 
greater that an areal dimension of the via and at least partially overlapping the areal 
dimension of the via" (column 4, lines 26-37), which read on, forming over the blanket 
second dielectric layer a patterned mask layer which defines the location of a trench to 
be formed through the blanket second dielectric layer, where an areal dimension of the 
trench is greater than at least in part overlapping an areal dimension of the via; 

"There is then etched while employing a first plasma etch method the blanket 
hard mask layer to form a patterned hard mask layer defining a first trench formed 
through the patterned hard mask layer while employing the patterned photoresist layer 
as a first etch mask layer" (column 4, lines 37-42) and "The aperture comprises: (1) a 
second trench corresponding with the first trench; and (2) at least a portion of the first 
via" (column 4, lines 48-50), which reads on etching, while employing the patterned 
mask layer, and the blanket second dielectric layer to form an aperture comprising: the 
trench; and at least a portion of the via, where the patterned first dielectric layer 
provides an intrinsic etch stop. 
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Yu differs in failing to teach a first dielectric layer having a dielectric constant of 
less than 4.0 and is formed from a separate dielectric material selected from the group 
consisting of spin on polymer, . . . diamond like carbon dielectric materials, . . . and 
aerogel, in claim 1. 

Hopper teaches, "... various carbon-containing low dielectric constant 
materials, typically having a dielectric constant of about 2.0 to about 3.8. . . . Typically 
such carbon-containing polymers are . . . Black Diamond®" (same as a diamond-like 
carbon dielectric material), (column 2, lines 47-55), and "the use of various carbon- 
containing dielectric material as gap filling layers" and "as ILDs (interlayer dielectrics) 
employing damascene processing, including single and dual damascene processing 
(column 5, lines 18-24), which reads on a first dielectric layer having a dielectric 
constant of less than 4.0 and is formed from a separate dielectric material selected 
from the group consisting of spin on polymer . . . , diamond-like carbon dielectric 
material, . . . and aerogel. 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to modify Yu by using a low dielectric material such as a 
diamond-like carbon as taught by Hopper for the purpose of reducing parasitic 
capacitances between conductive patterns. 



Yu differs in failing to explicitly teach an anisotropic etch method, in claim 1. 
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Avanzino teaches, "In the standard dual damascene process, the insulating layer 
is coated with a photoresist which is exposed through a first mask with an image 
pattern of the via openings and the pattern is anisotropically etched in the upper half 
of the insulating layer" (column 1, lines 37-41). 

Hence it would have been obvious to one having ordinary skill in the art at the 
time of the claimed invention to modify Yu by employing an anisotropically etch method 
as taught by Avanzino for the purpose of obtaining the controlling the shape of the 
contact openings. 

3. Claims 8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yu 

('883) in view Hopper ('901) and Avanzino ('238) as applied to claim 1 above, in further 

in view of Chiang et al. (US 6,027,995). 

Yu teaches all of the limitations as recited in claim 1 above and a method of 
forming a patterned conductor layer within an aperture through a dielectric layer using 
the steps as recited in claim 1. Yu further teaches, "There may subsequently be formed 
within the aperture a patterned conductor layer within the second trench contiguous 
with a conductor stud layer within the via while employing a damascene method" 
(column 4, lines 51-55), which reads on forming within the aperture a contiguous 
patterned conductor interconnect and patterned conductor stud layer. 

Yu differs in failing to teach the contiguous patterned conductor interconnect and 

patterned conductor stud layer is formed within the aperture while employing a chemical 

mechanical polish (CMP) planarizing method, in claim 15. 
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Chiang teaches, "Once the via plugs are framed in an interconnect system, the 
via plugs are subjected to a process of chemical mechanical polishing (CMP)" (column 
2, lines 10-14), which reads on, the contiguous patterned conductor interconnect and 
patterned conductor stud layer is formed within the aperture while employing a 
chemical mechanical polish (CMP) planarizing method 

Hence, it would have been obvious to one having ordinary skill in the art at the 
time of the claimed invention to modify Yu by employing cmp to form a patterned 
conductive stud within an aperture while employing a cmp method as taught by Chiang 
for the purpose of removing excess conductive material from the surface of the 
dielectric layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
703-306-9074. The examiner can normally be reached on First Friday. 4ft , 

Itue 

April 3, 2002 




